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$y?L- x ©EnumFormatEtc () SrUffi L X, i2Hfl3fc*h& 

■ TV K ■ Kn yTlftf^f ?-9t±t D F 

[0 0 13] CF F ! LEGROUPDESCR ! PTOR ^ U ?7"#- F 

^©ic-tgffl^So 7 1 
f±, CF F I LECONTENTS ^ y y^- h^t-v? bX"& 

ft z tis 7 r -r f-it a 7*- * cow ©it fis 
lew 7*— F£*-f5 0 

typedef struct_FILEDESCRIPTOR { // foil 
DWORD dwFlags; 
asm els id; 
SIZEL sizel; 
POINTL pointl ; 

DWORD dwFileAttributes; 
FILETIME ftCreatloaTitne; 
PILETIME ftlastAcessTiie; 
FILETIME ftLastfrlteTime; 
DWORD nFileSizeHigh; 
DWORD nFileSizeLoif; 
CHAR c F i l eKame [MAX_PATH] ; 
} FILEDESCRIPTOR, ttPFILEDESCRIPTGR; 

dwFlags 7^-^Ftt, ¥(Dy -i-j^Ylfi^tiv-'-? 

^ft-rz^Z^-fy 7 J ^r*h<o , dsid ?^^k 

(±, CF_F I LECONTENTS^- 9 £ft At 5 7- ^ Ml*© 
^7*ID&f*SU sizel CF__F ! LEGONT 

ENTS7-'-?©iM X^r^i-Sfg^feSL, tfcpointl 
y*-i\s bit, CF_FILEC0NTENTS7 ? -^*(*Sf1-5^ 
ife^© *V > ^ Z&W-t i> o dwFi i eAtt r i butes 7 ^ —>v 
bit, (Dm&o¥y"j\s7~ b~%UWi-Z>„ ftCrea 

tionTime7-f K(4*J5£»#M^^L-, ftLastAccess 
T i me 7 -f - K fift g © T ^ * * Bff B 1 Srf*l# L, £ fcf t 
LastWr iteT inte 7 -r -A- K(±&$©tf t ^NFlfflSrifclf 
•t-So nFileSizeHigh y^-^blt, S?|-^©^^^< 
-f - h ^ir-IBii-f 5 64 1* */ F ©±{£32 fcf y F £rffif#L, 
£fcnFileSizeLow7^-/:-ra, i©M©Tfi:32t";> K 
t:^i-S„ cFileName 7-f-/H-"l±, 7r-i'A'£&M 

[0014] CF F I LEGROUPDESCR I PTOR £ U y/i- F 

y-A — -^-y bit, 1 oC^7ft«#l77^^*iS 

y 7 4 ,\,7>v- -f^WS- it , CF_F I LEGROUPDESCR I PTOR 
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ft C 3b o T lift * v \ ^©77-^ }V--fWfc5-\z. 

A— T*t, tfc^i^CT@fS©7T 

-TA-fettttS. EUii, CF F I LEGROUPDESCR 1 PTOR 

* y y 7°*'— F*7 ;* — ^ y bk 3£#i~3CF_F I LECONTEN 

TS^ y y7°3K-F7d— ^5/ F£€fflLT, r-^©^ 
/u- 7"Sr^ U T 7 r 4 ^© ^A—T^^l" 5 fe i- 

^r^^l-itAS^S^-^B^-f, ^msiix. CF 

FILECOHTENTS^ y y 7 s **- F7;j— vj/ F ('^^ti 

ftimtf4biw (^T y7°41) o ow, ^-^o^ 
A-T'flO^y^^^i-T^lfB, CF_F I LEGROUPD 
ESCRIPTOR £ y y7"#- F7d— y FlC^5^i5 

(x^^7°42) 0 r-^!±^S^ia-c, y 7 4 >v 
-y^mAZfr-b (^5-^43) „ 

[0015] CF_F I LECONTENTS^ y y^jK- F7^— 7 

y -i,^IBlt^«© J; 5 &0LE fe^^^ii Lrffitt u 
Tt)it\ CF_F I LENAMEMAP 9 H y y'i$— K7t-7 y 
M±, ^BJ©*f*U^^il^(cJ;i9^^ti5te ? jS^ 
y -77"*'- K7*— 77 h©ftk©1 o©fc©-C'fcS„ C 
©^ y y7"#-F7t-77 Fi±, «IM-^7tf 
>^©fcfe©|ats:^S^tgft-f5©(cffiffi^^5. 
Ifv-^fAi^ y T -4 )Vt^V^ b/<*iry b ■ 77V 
!l7'^CW5if, 77-f^^jSLtv^ii- 
S . * © i 5 ^J-a- . mt%£ ^©-^ y ^ > f HCF_F I 
JO LENAMEMAP i> 'J ^7"**- F7*— ?y FCfeitt^HS, 
i ©^ y yT"*- F7t-7y M±, CF_HDR0P ^ y y 
-fM-Vy*-^y b<n\mkJi-i£-t^bifiX'i!<b 0 M 
5 l±, 7 1 *'- F7*— ^ y F SrfUffl U7 7 

'f ^ £'£JE1-5 fc * d SJfe $ ti 5 ^-r -7 7"£gL5H- 5 
7B-ft-hf*5„ 5feTi2lff^-7-7f>-^"tt, CF 

F I LENAMEMAP ^ U •yy'tf- K7^y KciAtLfe.^ 

5 {^^->7"44) „ oV^T\ ^y-77°4? 
-K=3-v-^F\ Yyf-r^Y- Fn ^7°*fci4m©0L 

e y-zm%mm*mLxrm£hz {*yyy°m . 

40 y-?m&mif-<D%,7<D~Uk Lt, CF Fl LENAMEMAP 

?y yy*if,~Yy^-^y b\z.%mZfc% : r-9n\m, 
^SHfcffL^7r^^l4, t5S$h-TV^7 7'i'^ 

[0016] y ?7-t;-K7t-77 M4, cf_ 

0BJECTP0SIT10NS ^ y 7 7"*- K7t-^7 F 

6„ r©^ y y^- K7*-7»y Fli. ^ y 7 7"$- 

Fld*Jlt5ffi©iI@©efi(cStf£:^5Si©ffi^^ff:W 

50 ji:T'©#rl@©4l>5l-*7-ky h Sr^ta. c:©^ y y 
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7-tf~\-'7*—?y hit, §Sii-f37V a>-*r^1-5» 

0^$-|ll-©4*i-T-§5„ 06 tt, CF_OBJECTPOSI 
HONS 9 y y^-K^t-Ty h%?ijffli-5fcs!)(c* 

fT-fayii, CF_0BJECTP0SITI0NS * U y^-ft— Y7 

T^-^IBSli, ^tfy^-K, K7^-7VK- K 

[0017] E3s^ y yzf-$-v~ ? h±. -7°y 

y?W»^l*0^ hcD*Hu^«^1--&CF_PRIK 
TERFRIENDLYNAME 9 y j/:AK- b$r£ b!' 

tSffl-etS. CF NETRESOURCE ? V y7°#- b"7 

vy M±, RStfc5*i, H7-^^-^«J:5* 
*y N!7-^gitS©y * N©^SuS:«»i-5o y M7 

CF I DLDATA ^ y y7'**- K7t-?y f~ 

p B ^©^©^ii-as'J-r5issiJ-T«y ^ hr-fes, id 
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y*MS, 7r-f/^tHf-fi'^!-!ifflo^^ 

-F7^vyl-li, CF_HDR0P :? y K7^~ 

ffl^bj^sfti--5ct^<, ©sow* 

im 2 ] :*3853®#* UV^Hja^iioKIS^ 1) y?'*" K 
7*-^s- }. Sr g^-f5J:5i^Jg$n5^7 i s'7'Srja 

[El 3] #%W<ofrt.L^1&ffl\z%oT~?&.mt&i¥ 
\ZjS*j "> "CCF F I LECONTENTS 9 3 yftf— Y7jr—*?y Y 

m 4] &Wfl<D»* U>HffiMI-fto-CCF_FILECONT 
;>0 ENTSK i tFCF F I LEQROUPDESCR I PTOR 9 V y?$-Y7 

[@ 5 ] #3§BJ3©#?* LV^ft^[-^orCF_FILENAME 

map ? y y7"t;- K7t-7-y hott&tftte&mu-ts 

5. 

[H 6 ] #?Sf3©£?£ Ll/^»JtS£o-CCF_OBJECTPO 
SITiQNS y y7"^-K7^— -^y 1> »«SW*ffiffl0i| 

30 T?S>5„ 
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1. Title of Invention 

data transfer with expanded 
clipboard formats 

2. Claims 

1. In a computer eyetem having a clipboard for 
performing data transfers of data in clipboard formats, a 
method comprising the steps of: 

establishing a file contents clipboard format for 
holding contents of a file; 

providing data that is not a file for data transfer, 
said data being in the file contents clipboard format; and 

performing a data transfer on tRe data to create a 
file that holds the data. 

2. The method of claim 1 wherein the step of 
performing the data transfer comprises the step of using the 
clipboard to perform the data transfer to create a file that 
holds the data. 

3. The method of claim 1 wherein the step of 
performing the data transfer comprises the step of performing 
a drag-and-drop operation to perform the data transfer to 
create a file that holds the data. 

4 . The method o£ claim l wherein the data is an 
embedding in a compound document . 

5. A computer eystem comprising: 

(a) means for establishing a file contents 
clipboard format for holding contents of a file; 

(b) a data source for providing data that is not a 

file; 

(c) a data sink for accepting transferred data; and 

(d) a data transfer mechanism for transferring the 
data from the data source in the file contents clipboard 
format to the data sink to create a file holding the data. 
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S. In a computer system having a clipboard for 
performing data transfers, a method comprising Che seeps of: 

establishing a file group descriptor clipboard 
format for holding a file group descriptor? 

providing a file group descriptor for a group of 
data for data transfer, said file group descriptor holding 
file descriptors that contain descriptive information about 
the group of data that are not files and said file group 
descriptor being in the file group descriptor clipboard 
format ; and 

performing a data, transfer of the group data. 

7. The method of claim 6 wherein the Step of 
performing the data transfer comprises the step of performing 
the data transfer to create a group of files, each file being 
associated with data in the group. 

8. The method of claim 7, further comprising the 

steps of: 

establishing a file contents clipboard format for 
holding contents at a file; and 

providing tie data in -the group in the file contents 
clipboard format, 

9. The method of claim 6 wherein the step of 
performing the data transfer comprises the step of using the 
clipboard to effect the data transfer. 

10. The method of claim 6 wherein the step of 
performing the data transfer comprises the step of performing 
a drag-and-drop operation to effect the data transfer. 

11 . A computer system comprising : 

(a) means for establishing a file group descriptor 
clipboard format for holding a file group descriptor; 

(b) a data source for providing the file group 
descriptor in the file group descriptor clipboard format, 
wherein said file group descriptor holds the file descriptors 
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with descriptive information shout a group of data that are 
not files; 

Icl a data sink for accepting transferred data in 
the file group descriptors clipboard format,- and 

<d] a data transfer mechanism for transferring the 
file group descriptor to the data sink. 

12. The computer system of claim 11, further 
comprising: 

<e] means for establishing a file contents 

clipboard format for holding contents of a file. 

13. The computer system of claim 12 wherein the 
data source further comprises means for providing the group of 
data in the file contents clipboard format and the data 
transfer mechanism further comprises means for transferring 
the group of files in the file contents clipboard format from 
the data source to the data sink to create a group of files. 

14. The computer system of claim 11 wherein the 
data transfer mechanism comprises a clipboard. 

15. In a computer system having a clipboard for 
performing data transfers of data in clipboard formats, a 
method comprising the steps of: 

establishing a file list clipboard format for 
storing a value for accessing a file list structure that 
describes a list of files involved in a data transfer 
operation; 

providing data in the file list clipboard format ,- 

performing a data transfer on the data in the file 
list clipboard format . 

■ 16 . The method of claim is wherein the step of 
providing- data in the file list clipboard format comprises the 
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step of providing a value for accessing a file in the file 
list clipboard format. 

17. The method of claim 15 wherein the step of 
providing- data in the file list clipboard format comprises the 
step of providing an identifier to a list of files, said 
identifier being in the file list clipboard format. 

IB. The method of claim 15 wherein the step of 
performing the data transfer comprises the step of using the 
clipboard to perform a data transfer on the data in the file 
list clipboard format. 

13. The method of claim IS wherein the step of 
performing the data transfer comprises the Step of performing 
a drag-and-drop operator to effect a data transfer or the data 
in the file liat clipboard format, 

2D. A computer system comprising: 

(a) means for establishing a file liat clipboard 
format for holding a value for accessing a file list structure 
that describes a -list of files involved in a data transfer 
operation; 

(b) a data source for providing data in the file 
list clipboard format ,- 

(c) a data sink for accepting data in the file list 
clipboard format; and 

(d) a data transfer mechanism for transferring the 
data from the data source to the data sink. 

21. In a computer system having an output device 
and a clipboard for performing data transfer of data in 
clipboard formats, a method comprising the steps of: 

establishing an object positions clipboard format 
for storing relative positions of graphical objects to each 
other when displayed on the output device, - 

providing objects with associated graphical objects; 
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providing relative object positions for a current 
location of the graphical objects as displayed on the output 
device in the objects positions clipboard format; and 

performing data transfer of the objects and the 
relative object positions to display the graphical objectB at 
a new location on the output device with the same relative 
object positions. 

22. The aethod of claim 22 wherein Che data 
transfer La performed by the clipboard. 

23. A computer system comprising: 

(a) a data source £or providing a number of 

object©; 

<b) an output device for displaying graphical 
objects representing the objects provided by the data source; 

(c) means for establishing an object positions 
clipboard format for storing relative positions oE a group of 
graphical objects on the output device; 

(d) a data transfer mechanism for transferring the 
objects from a data source to a data sink and for receiving-, 
from the data object, relative object positions o£ Che 
graphical objects in the object positions clipboard format so 
that the relative object positions of the graphical objects 
are preserved when the transferring is Completed. 

24. In a computer system having a clipboard for 
performing data transfers of data in clipboard formats, a 
method comprising the steps of s 

establishing a filename map clipboard format for 
holding a list of at least one alternative name for iceras to 
be transferred via data transfer; 

providing a list of an alternative name for each 
item in a list of items in the filename map clipboard format, 
the list of items including at least one item performing- a 
data transfer on the list of items such that the item is 
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assigned its 
complete. 



"hen the data transfer 



25. The method of ch iffi 2i whereia the data 
transfer performed by the clipboard. 

26. The method of claim 2i ^rein the data 
transfer ia e £f ecCed ^ a drag-and-drop ^ration. 

27. A computer system comprising: 

(a) means for establishing a filenarae map cli ^ oard 
orTL^ 1 h ° lding ^ alter ° atiVe 1131,8 for each item in a li st 

(b) a data source for providing a list of at least 
one item to be transferred; 

CO ^ans for providing a list of alternative names 
for the list of items provided by the data source such that an 
alternative naBle is provided for ^ ^ ^ ^ ^ 
alternative names being in tne filename „, aD cllpboard fDmat; 

<d) a data sink for receiving the list of ite ras to 
be transferred; and 

<e) a data Pansier mechanism for transferring the 
list of items from the data source to the data 5Ucn that 

each item ln the list - s aasisned ^^.^ ^ 

provided in the list of alternative names that U in the 
filename map clipboard format. 

281 In a computer system having a namespace of 
object, that include* file system objects and non-fil^ system 
Greets, and a clipboard for transferring data in clipboard 
formats; a method comprising the steps of : 

establishing . a selected clipboard format for holding 
data that enables ac = BSS to be g ained co tha non . £ile aystem 
objects,- 

providing data that enables access to be gained t 



given one of the 
clipboard format; and 



system objects in the selected 
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performing a data transfer to transfer the given 
non-file system object using the data in the selected 
clipboard format . 

23. The method of claim 2 5 wherein the given non- 
file syBtem object is a network resource. 

30. The method of claim 28 wherein the given non- 
file system object is a printer. 

3L. A computer system comprising: 

(a) file system objects and non-file system 

ofcg'ects,- 

ibi ■ a namespace mechanism for providing: a namespace 
for the file system objects and the non-file system objects; 

(c) means for establishing a selected clipboard 
format for holding data that enable access to be gained to the 
non-file system objects, 

(d) data transfer mechanism fox transferring a 
given one of the non-file system objects using ' data that 
enables access to the given non-file system object, wherein 
the data is in the selected clipboard format. 

32. In a cwnputer system having a clipboard for 
transferring data in clipboard formats and a plurality of 
objects, where each object has an associated ID tnae 
identifies it, and 10' s may be aggregated into ID lists, a 
method comprising the steps of: 

establishing an II) list clipboard format for holding 

ID lists; 

providing an ID list for a group of objects, said ID 
list holding ID'S for each of the objects in the group and 
being in the ID list clipboard format,- and 

transferring the group of objects using a data 
transfer mechanism and the ID list in the in list clipboard 
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33. A computer system comprising: 
(a) objects with id's; 

(W means tor establishing an r D Ust clipboard 
format for holding „ ID liac havins a liat oe ^ 
or the object; 

^ * J e} a data source fo * Priding an id ii 5t itl the 

Ust eliPbo*«l fer«t for a group of objects; and 

Cd> a data transfer Bechanism for performing a data 
transfer oh the ID list provided by the d^ta EWrce in the i D 
list clipboard format . 
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3. Detailed Description of Invention 

Xechnical _E.lflld 

The present invention relates generally to data 
processing systems and, more particularly, to data 
transfer within the data processing system. 

Bactorround of the Invent; in^ 

The clipboard is a data transfer feature of the 
"MICROSOFT" WINDOWS, version 3.1, operating system sold by 
Microsoft Corporation of Redmond, Washington. The 
clipboard is used to transfer data between applications or 
within a single application. The clipboard includes a set 
of functions and messages that enable applications to 
transfer data via the clipboard. The clipboard may be 
viewed as a common area for storing data handles (i.e., 
unique identifiers for data objects) to which applications 
can exchange formatted data. The "MICROSOFT" WIHDOWS, 
■version 3.1, operating system enumerates a fixed number of 
clipboard formats . For example, the CF_BITMM clipboard 
format is used for transferring bitmaps, and the CF_TEXT 
clipboard format is used for transferring arrays of text 
characters. The clipboard may simultaneously hold the 
same data in different clipboard formats. 

Users of applications use the clipboard by 
calling clipboard cottmanda, such as "cut", "copy" or 
"paste". The copy clipboard command copies a selected 
portion of data in a clipboard format to the clipboard by 
copying a handle to the data object that holds the 
selected portion of data in a clipboard format to the 
clipboard. The selected portion of data is not removed 
from the source from which it originated. The cut 
clipboard command is similar to the copy command in that 
it copies a selected portion of data to the clipboard, but 
the cut clipboard command differs from the copy clipboard 
command in that it removes the selected portion of data 
from the source of the data. The paste clipboard command 
copies data from the clipboard to a destination. 
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The Microsoft OLE 2.01 protocol, established by 
Microsoft Corporation, provides a mechanism for 
facilitating drag; and drop operations. This mechanism 
usts clipboard formats. The data, however, Is not passed 
through the system store that is used for cut and copy 
operations; instead, the transfer is directed from souxcs 
to destination. 

Although the clipboard is useful, the formatting 
constraints ars too limiting for many applications. In 
particular, the number of clipboard formats provided by 
the system is too feu, and the available formate ars too 
limited . 

Summary Q f - -the. Jn^ent icn 

The present invention overcomes the limitations 
of the conventional systems by providing expanded 
clipboard formats. Thasa expanded clipboard formats nay 
include a clipboard format for holding the contents of 2. 
file so that data, that is not a file, may be transferred 
and as part of the transfer, the data Is encapsulated into 
a file. The expanded clipboard formats may also include a 
clipboard format fox holding a file group descriptor. The 
file group descriptor holds a number of file descriptors 
and each file descriptor holds descriptive information 
about a file or about data that is to be incorporated into 
a file during a data transfer operation. 

The e:rpanded clipboard formats provided by an 
embodiment of the present invention may include a file 
list clipboard format for storing a value for accessing a 
file list structure . The file list structure describee a 
list of files. This file list clipboard format, like 
other clipboard formats, may be used during data transfer 

The expanded clipboard formats may also include 
an object positions clipboard format for scoring relative 
positions of graphical objects when displayed on an output 
device. This clipboard format may be used for data 
transfers of objects to preserve the relative object 
positions of the graphical objects that are associated 
with the objects after the data transfer operation is 
completed. 

10 
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Use. expanded clipboard formats may also Include 
b. filename map clipboard format far holding i list or 
alternative names for items that are being trans Eerrad 
during a data transfer operation. A list of alternative 
names held in the filename map clipboard format may be 
used to rename the files once the data transfer is 
cofflpleted. 

Expanded clipboard formats provided by 
embodiments of the present invention may also include 
selected clipboard formats for holding data that enables 
access to non-file system objects. Certain computer 
systems may include file system objects and non-file 
system Objects within a common namespace. This expanded 
clipboard format facilitates data transfers of the non- 
file system objects in the selected clipboard format. The 
non-file system objects may include network resources, 
printers, or other types of objects . 

The expanded clipboard formats provided by 
embodiments of the present invention may include an ID 
list clipboard format far holding an ID list OE objects. 
This clipboard format is useful in computer systems that 
have objects with associated ID's that may be aggregated 
into an ID list. The IB list clipboard format it useful 
when objects are transferred vising a data transfer 
mechanism . 



invention provides ; 

formats. These expanded clipboard formats 

clipboard formats that provide improved functionality 
Chose provided by conventional systems. 

Figure 1 is a block diagram at a compute* b> 
10 that is suitable for practicing the prefi 
embodiment of the present invention. The computer 
10 includes a central processing unit (CPU) 12 the* 
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access to several peripheral devices, including a video 
display i*, a mouse IS, and a keyboard is. The CPU 12 
also has access to a primary memory SO and a secondary 
memory 22. The primary memory 20 holds an operating 
system 24 that includes clipboard 26. The clipboard 2S 
encompasses massages and functions for providing the 
clipboard capabilities to realize data transfer and the 
clipboard formats for practicing the preferred embodiment 
of the present invention. Tte primary memory 20 also 
holds code for at least one application program 28. 

Those skilled in the art will appreciate that 
the computer system 10 of Figure 1 is intanded to be 
merely Illustrative. The present invention may also be 
practiced in Dther computer 3ystem configurations, 
including those that employ miltiple processors and those 
that employ peripheral devices that differ from the 
devices shown in Figure 1 . 

The discussion below will focus an enumerating 
the expanded clipboard formats and their use as provided 
by the preferred embodiment of the present invention. It 
should be appreciated that these ejcpanded clipboard 
formats supplement rather than supersede Chose provided by 
the "MICROSOFT" WINDOWS, version 3.1, operating system. 

Figure 2 is a flowchart illustrating the steps 
that are performed to utilize the expanded clipboard 
formats of the preferred embodiment. Initially, axi 
application program 2B must convert a selected portion of 
data into one or more of the expanded clipboard formats 
{step 30) , The application program provides the mechanism 
for selecting the data that is to be converted into the 
expanded clipboard format. The converted data is stored 
in a data object (step 32). The data object may be in 
different types of storage mediums (such as provided by 
"MICROSOFT" OLE 2.0D, including- global memory, a stream 
or a storage. Data objects for some of the expanded 
clipboard formats may appear in only a subset of the 
possible storage mediums, as will be described in more 
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detail below. A handle to a data object that encapsulates 
the data structure is passed to the clipboard (step 34 1 . 
The data ic then considered to he on the clipboard in the 
expanded clipboard toraat and is pasted to a destination 
as desired by the user or application program {seep 3S) . 

One of the expanded clipboard fornats provided 
by the preferred embodiment o£ the present invention is 
the CF_HDROP clipboard format. For purposes of explaining 
the role of this clipboard format, it is helpful to first 
review haw a drag-and-drop operation is perf armed in the 
"MICROSOFT" WINDOWS, version 3.1, operating system. In 
this conventional operating system, the drag-and-drop 
operation is performed in response to a user using a 
mouse. When the mouse button is released Co perform a 
drop, the window in which the mouse cursor currently 
points receives a WM_DROPFILES window message. Thie 
window massage contains a single parameter, hDrop. The 
hDrop parameter is a handle to a data structure that 
describes the file or files that have been dropped. The 
handle is used as a parameter in calls to the predefined 
DragOuexyPoiist ( ) , EtagQueryFile [) , and BragFinishd 
functions that retrieve information from the data 
structure identified by hDrop. 

The CF J3D80B clipboard format is used to hold 
the handle to a DROSFILES structure. The CF_HDROP 
clipboard format requires that the data object (i.e., 
HROPFII.ES) be in global mecaory. The DROFFItES structure 
has the f ollnuing format : 

typedef struct__DEOSFH^S { 

DHOHQ pFilM.- // offset of file list 

POINT pt ; // drop point [client coords) 

// and P t is in screen coords 
BOOL fWide; // WIDE character switch 
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The fwide field indicates that the strings referenced by 
pfiles are in UNICODE rather than SNHI. 

DragQueryPoint {) function, the 

DragQueryFileU function, and the DraePinishO function 
all nay act upon the DROPfltiES structure to retrieve 
information about dropped files. The use of the CFJSDROP 
clipboard format enables the above-described functions to 
operate for clipboard operations as well as OLE data 
transfer operations. In conventional systems, these 
functions operate only in drag-and-drop situations. 

The expanded clipboard formats of the preferred 
embodiment of the present invention also include the 
CF_FILECOHTEHTE clipboard format and the 

CF^FILESKODFDESCKIPIOE clipboard format. The 
CF_FH,ECOMTKNxS clipboard format is used to hold data that 
is to lie encapsulated into a file. For example, suppose 
that a user wishes to drag an emhedding out of a mail 
message or other compound document and drop it on a 
location to create a file. In such an instance, the steps 
shown in the flowchart of Figure 3 are performed. First, 
the data to be transferred ie selected (step 37) . The 
data is converted into the CFJFILBCOHTEHTS clipboard 
format and stored (step 38). The data transfer operation 
is then completed (step 39) so that the target object of 
the drag-and-drop has access to the data that is stored in 
the CP_FlLBCONrEBTS clipboard format. The data in the 
CF^FILECOHTEtOTS clipboard format is Chen encapsulated into 
a file (step 40) . Although this example was drag and 
drop, it should be appreciated chat CF„FILECOKTENTS may be 
used with other types of data transfer operations. 

In order to appreciate the role that clipboard 
formats serve in data transfer operations with the 
Microsoft OLE 2 . Ql protocol, it is helpful to review some 
fundamental concepts of OLE 2.01. An "object," in OLE 
2.01, is a logical structure that includes data structures 
for holding data End may include functions that operate on 
the data held in the data structure. 
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_ toother =o noep t that is fundamental to 01* 2 Di 

"the notion cf an ^ terface .„ ^ interface ls a 

act of lcgi«u y related function. to iBterface ligta 

^TlTrf T " par ™ M > ** * «= of function, 
in interface doea not provi<Je cnde 

« PXOvi ded Dy objects . ^ tftat pwid- ^ ccde 
uplamoDting the functions o£ an in t<S xf aoe m sald „ 
"support- the interface. The =ode provide(J ^ 
that support th- interface MBt C0Bp ^ Mith tha slg J. re 
provided witll the iaMMm r „ fche c++ i * u ™ 
an Mb***. con atitutes a set of virtual fllnct . ona 

Microsoft ole a .oi P „ tocol deflaBB w a,^^ 

interface that group seTC ral functions vhich « UBeful 
for an object to ,™ £ « fctft . objects ^ s fc 
IDataObject interface are known as data objects. 

Daring a drag-and-drop operation in which data 
is 6r aS9 r e d from a Bource oWect to a taj . gat ^ ^ 

=y Stera that us« ota 2.0! to e ff ect tte ^ a 
^ troMBf = "««*«Ub B - defined in co-pending 

application entitled 'Uniform Data Transfer," vhieh wae 
filed on Ternary 22 , „„, SerAal Hq ^ ^ 

assigned to a conmon aseignee with tJffi pres£nt 
application. ia u t u. izEd . The eoE-etta between a data 
object at the data BD urc e and th. target ob^ct is 
established by pa 3s i* ? a pointer for an instance of the 
IDAtaObject interface provided by the data object to the 
destination object. ^ destination abject then executes 
the BnaEteBicBLcO function of the IE at aObj ecC interface 
to enumerate the available for:nat: 3 for the ^ fa ^ 
ob ]ecS that has been dropped on the destination abject. 
Ihetie format* are c l ipboaxd Eormats . ThuSr durfiig drag _ 
and-drop operations, the data is traJlsferred in B 
clipboard format. 

The CF^FlLEGHOOTDESOttPTOa clipboard format is 
used to hold a file ^ oup d eS crip t0 r structure. The file 
group descriptor structure holds one OI moJ - e £ile 
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descriptors. Bach file descriptor i s an of 
structures flat hold information about data to be 
encapsulated into a tile that is ie i d in the 
CF_FJLHCCN1EHTS clipboard fcrnat . A file descriptor has 
the following format: 

typedcf stiuct_Fri,KDESCRIPTOR { // fad 
DWORD dwPlags, 
CLSID clsid; 
SIZEL siul, 
POIfTXIi point 1; 

CHORD dvPileAttributes; 
■ FILETIHB EtCreaticnTime; 
FILETIHE fttlastAccessTime: 
F&ETIMB itLastWiriteTime; 
EHOftn nFilesizeHigh,- 
DWOHD nFileSizelowj 

} FILEDEScBIFTOR, *LPFILEDB6CEIPT0R; 

The dvrFlags field is a file that indicates which fields 
hold legal data, the elsid field holds a class ID of the 
data object that encapsulates the CF_ElLECOtrrEErTS data; 
the sizel field holds a value specifying the size of the 
CF_PILEC0NTEMTS data; and the point 1 field holds a pointer 
to the object that holds the CF__J?IIiEC0WTENT5 data. The 
dw^ileAttributes field holds a double vc^d of attributes 
of the data. The ftCreationTime field holds a creation 
time, the ftl^staccessTime holds a last access time, and 
the ftLastWriteTime holds a last write time. The 
nPileSizeHigh field holds the high 32 bits of a 64 bit 
value that describes the length of the object in bytes, 
and the nFileSizeLow field holds the low 32 bits of this 
value. The cFileHaroe fi e i d holds characters that specify 
a filename. 
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The CFJttUGROOTDESCRIiTOH. clipboard format 
facilitates transferring multiple files in one batch. A 
file group descriptor in the batch fox the batch to he 
transferred is stored. in the CP_FILE0R0UHDESCR1BK3R 
clipboard format. The file group descriptor must be in 
global memory ana not other source media. This file group 
descriptor enables a program to* walk through the data that 
is to be transferred into multiple files and create the 
resulting files as needed. Figure 4 is a flowchart 
illustrating the steps that are performed to use the 
CF_FrLECONTEHTS clipboard format in conjunction with the 
CP.PII^EGRODPDESCRIprOR clipboard formats to transfer a 
group of data and create a group of files. The data to be 
encapsulated ijito the filea must first he converted and 
stored in the CF_?ILEOONTEHTa clipboard format (step *1) . 
A file group descriptor for the group of data is then 
stored in the CF_PILEGR0UPDESCiUTO5R clipboard format 
(step -42 J . Th= data is transferred and encapsulated into 
a group of files (step 43) . 

It should be appreciated that the data objects 
for holding the data that is transEerxed in the 
CP_nLEcotKEHTS clipboard format may be an object that is 
present in global itiemoxy or may be provided via OLE 



storage medium such a 



c storages. 



The CF_Fi:LESiM£MM" clipboard format is another 
of the expanded clipboard formate provided by the 
preferred embodiment of the present invention. ' This 
clipboard format is used to provide storage for mappings 



) destination 



suppose that i 



wishes to change the name of a file when it is placed in a 
wastebaslcet facility. In such a case, the mappings to the 
destination nanes are stored in the CP_FIL£HJlMEMA.P 
clipboard format. This clipboard format may be. viewed as 
a companion to the cf^kdrop clipboard format. Figure 5 is 
a flowchart illustrating the steps that are performed to 
utilize this clipboard format to change filenames. First, 
the destination name mappings are put into the 
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CF_FILEKBMEMSP clipboard foroat (step 44) . The data 
transfer iss then initiated via clipboard ccranands, drag- 
and-drop or other OLE data transfer mechanise {step 46) . 
As part of the completion of the data transfer operation, 
the new filenames specified within the data held in the 
CF_FrLEHBMBHBP clipboard format are assigned to the files 
that are being transferred (Step 43) . 

The expanded clipboard formats also include the 
CF_DBiTECrPOSITI0HS clipboard W. This clipboard 

format is used to hold an array of coordinates that 
correspond to paeifcions o£ othei . itejns in the clipboara _ 
The first set of coordinates identifies a screen position 
nt the group of objects and the remaining coordinates 
specify relative offsets of each it™ in pixels. rhi s 
cupboard format is especially useful i n transferring 
groups Of objects that have aQSO ciated icons. The 
clipboard format allows the preservation of the relative 
positioning of the group of item to remain the same after 
the data transfer is affected to a new destination. 

Figure 6 is a flowchart illustrating the steps 
that are performed to utiliie the CP_C3HaECTPOSlTICM3 
clipboard format. Initially, the icons are encoded 
according to the CFJJBtfECTEOSITIOlfS clipboard format (step 
SO) . The data transfer operation is then initiated via 
the clipboard, dra ff -and-drop or other OLE data transfer 
mechanism; {step 52). As pa;r t of the completion of Che 
data transfer operation, the coordinates held in the 
clipboard format are used to realise the icons in 
appropriate relative petitions at the destination (step 
54) . 

The expanded clipboard formats further include a 
CF_PRHJTEHFRIEHDLTCHflME clipboard format for holding a 
handle tc a list of printer friendly names. The printer 
friendly names may then be used to gain access to data 
structures held for the corresponding printers. The 
CF_HSTREEOITRCE clipboard format is similar but holds a 
handle to a list of networfc resources such as network 
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The list of network 



s may J;e used 



gain access t o data structures for Che res OUIM£ Th±3 

e H Pboard forraat ifi especially ueed fw situat; ; oiia ta 

which a naw space fflay lncludl , noe ^ £±1<j 
structures but other types of objects. 

The BS_ininKBi clipboard fonust holds a handle 
to . list of » uaea. jte. n» ±a a lisc of 

identifiers that uniquely identify tiinge with:ill ^ ^ 
space. The id list nay he considered roughly analogous to 
pathnames for files „ dir eotories . clipboard £oimafc 

x«y be vieved ts a crjnJROP clipboard format. 

While the pr BB ent invention has been described 
with references to a preferred embodiment thereof, those 
billed in the art »ill a PP reci a t e that various changes in 
fio*™ of the detail raay be raade „ ithout departing froa, the 
intended scope of the present invention aa defied by the 
appended claims. 
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4. Brief description of Drawing! 



A preferred embodiment oE the present invention 
will be described in more detail below with reference to 
the following figures. 

Figure 1 1= a block diagram of a computer system 
that is suitable for practicing the preferred embodiment 
of the present invention. 

Figure 1 is a flowchart illustrating steps that 
are performed to exploit the expanded clipboard, formats of 
Che preterred embodiment of th« present invention. 

Figure 3 is a flowchart illustrating the steps 
that may fie performed to use a CF_rci,ECONTBjrrs clipboard 
formac in a data transfer operation per the preferred 
embodiment of the present invention. 

Figure 4 is a Slovchart illustrating the 
combined use of the CFJTLECONTENTS and 
CF_FILEGRODPDEBCHIPTOR clipboard formats in accordance 
with the preferred embodiment of the present invention. 

Figure s is a flowchart illustrating the steps 
that are performed i„ an sxcrcplary use of the 
CP_PILENAMEMAP clipboard format in accordance with the 
preferred embodiment of the present invention. 

Figure £ is a flowchart illustrating the steps 
that are performed in . exemplary use of the 
CFOBJBCTP0S1T10HS clipboard format in accordance with the 
preferred embodiment of the present invention. 
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I. Abstract 



A computer system provides expanded clipboard 
formats that embellish the number of formats that may be used 
with a clipboard. These expanded clipboard formats enable 
usera in applications to broaden their use of the clipboard 
and other data transfer mechanisms. The clipboard formats may 
be utilized by a conventional clipboard, by drag-and-drop 
mechanisms and by OLE data transfer mechanisms. Certain of 
the expanded clipboard formats are adapted for use in the data 
transfer of non-file system objects. 



2. Representative Drawing 
Fig. I 



